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Analyses of rock samples from the Big Delta quadrangle, Alaska
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Helen L. Foster, Richard M. 0'Leary, Stephen McDanal, and Allen L. Clark

Introduction

Analytical data for approximately 1,800 rock samples from the Big

Delta quadrangle, east-central Alaska, are presented in this report.

The samples in table 1 were collected by H. L. Foster, F. R. Weber,

T. E. C. Keith, Cynthia Dusel-Bacon, A. M. Cantelow, Barbara Purdy, and
M. M. Donato from 1970 to 1977, mostly as a part of the Alaska Mineral
Assessment Program (AMRAP). The samples in table 2 were collected in
1972 by Allen L. Clark and other members of his field party during a
study of the ultramafic rocks in the northern part of the quadrangle.
Stream sediment, panned concentrates, and vegetation were also collected
from the quadrangle and analyzed, and these data are presented in a
separate report (0'Leary and others, 1978).

The Big Delta quadrangle is an area of structurally complex meta-
morphic rocks which range from low greenschist to middle or upper amphi-
bolite facies. The metamorphic terrane has been intruded by Mesozoic
and Tertiary granitic rocks. Serpentinized ultramafic rocks and asso-
ciated greenstone occur in probable thrust relationship to the other
rocks. The geology of the area is included in a comprehensive report
by J. B. Mertie, Jr. (1937) and reconnaissance geologic maps of the A-1,

A-2, A-3, B-1, and C-4 quadrangles have been published (Weber and others,



1975, 1977; Foster and others, 1977). As a part of AMRAP, a circular
and geologic, geophysical, geochemical, and Landsat maps are being pub-
lished (Foster and others, 1978).

The rock samples are mostly single grab samples of many types of
rocks, primarily collected to provide background information. However,
some of the samples were collected because they contain visible sulfides
or oxides, are altered, or occur around prospect pits. The samples in
table 2 are mostly ultramafic rocks, and table 3 shows platinum group
analyses of selected ultramafic rocks. Table 4 gives the available anal-
yses for mercury. The analytical data on rock samples are intended to
supplement geologic and other chemical data and have limited signifi-

cance in themselves.

Preparation and methods of analyses

The rock samples are crushed to -6.35 mm.using a chipmunk crusher.
The crushed rock is split with a Jones splitter and ground to -150 mesh
using a vertical pulverizer with ceramic plates. Analysis is by a six-
step, DC-arc semiquantitative emission spectrographic method described
by Grimes and Marranzino (1968), and up to 30 elements are determined.
However, results for gold and cadmium are omitted because no values were
found for gold and only four for cadmium. (In table 1, sample 2WR106
contained 70 pom cadmium, sample 5FR0105 contained greater than 500 ppm
cadmium, and samples 77AWr269A and 77AWr269B each contained 100 ppm cad-
mium.) Most samples are also analyzed for gold by atomic absorption

methods developed by Ward and others (1969), and these analyses are the



last listed in table 1. The samples in table 2, in addition to the
elements listed there, were also analyzed for silver, bismuth, antimony,
and tungsten but, because no values were reported, these elements are

not included in the table. Platinum and related elements are determined
on some samples of ultramafic rock by fire assay and spectrography

(table 3). Mercury is determined for a few samples by a mercury-vapor
detector developed by Vaughn and McCarthy (1964) (table 4). Analysts
were R. M. O'Leary, G. W. Day, E. F. Cooley, R. L. Miller, J. E. Abrams,

R. R. Carlson, N. M. Conklin, G. L. Crenshaw, J. A. Criswell, T. A. Doerge,
R. A. Havens, R. C. Karlson, M. J. Malcolm, J. M. McNamara, A. L. Meier,

R. L. Miller, D. G. Murrey, and A. J. Toevus.

Reporting of data

Iron, magnesium, calcium, and titanium values are reported in per-
cent; all others are reported in parts per million (ppm). Semiquanti-
tative spectrographic analyses are reported as the approximate midpoints
of geometric brackets whose boundaries are 1.2, 0.83, 0.56, 0.38, 0.26,
0.18, 0.12, etc. These midpoints are 1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1,
etc. The precision of a reported value is approximately plus or minus
one reporting value at 68 percent confidence or two reporting values at
95 percent confidence. Most of the samples were analyzed in the labor-
atories of the Branch of Exploration Research, U.S. Geological Survey,
and the approximate visual lower limits of determination for those ele-
ments reported in percentage are iron, 0.05; magnesium, 0.02; calcium,

0.05; and titanium, 0.002; for those elements reported in parts per mil-



1ion, manganese, 10; silver, 0.5; arsenic, 200; gold, 10; boron, 10;
barium, 20; beryllium, 1; bismuth, 10; cadmium, 20; cobalt, 5; chromium,
103 copper, 5; lanthanum, 20; molybdenum, 5; niobium, 20; nickel, 5;
lead, 10; antimony, 100; scandium, 5; tin, 10; strontium, 100; tungsten,
50; vanadium, 10; yttrium, 10, zinc, 200; and zirconium, 10. Some sam-
ples collected in 1972 and 1974 were analyzed by the Branch of Analytical
Laboratories, U.S. Geological Survey. For these samples, the approximate
visual Tower Timits of determination are slightly lower than those used
by the Branch of Exploration Research for the following elements reported
in parts per million: barium, 10; cobalt, 3; chromium, 1; molybdenum, 3;
niobium, 7; lead, 7, tin, 5; and strontium, 5. These lower values of
determination are indicated in tables 1 and 2 where these elements are
detected but occur in amounts below the limit of determination.

Samples in tables 1, 3, and 4 are listed by a modified field number,
and latitude and longitude are given for each sample. On these tables
the first number or numbers of the sample indicates the year in which it
was collected; that is, sample 2FR156 was collected in 1972. On the map,
because of limited space, field numbers are even more abbreviated. Where
"Fr" occurs in a sample designation in the tables, it is omitted on the
map. Where "Wr" is part of the designation in the tables, it is abbre-
viated to "W" on the map. The year of collection is commonly given on the

map in two digits instead of one as in the tables.
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